When consumers shop, they directly support 4 jobs in companies that produce, transport, and sell final goods and services. Consumers also indirectly support jobs that make inputs (intermediates) requisite for final production. More U.S. jobs directly or indirectly relate to consumer spending than to all other sectors of the economy combined. In 2007, which was the business cycle peak prior to the latest economic downturn, 85.1 million nonagricultural wage and salary jobs related to consumer spending; these jobs were 61.5 percent of total nonagricultural wage and salary employment in the United States 5 (see figure 2). But unlike GDP, the percentage of U.S. jobs tied to consumption has fluctuated within a relatively stable range since the late 1970s because of labor-saving technologies and increased consumption of imports (see figure 3 ).
During the "Great Recession," which took place from late-2007 through mid-2009, the economy steeply contracted and nearly 8.7 million jobs were lost. 6 Consumer spending experienced the most severe decline since World War II. 7 Households cut spending, shed outstanding debt, and increased their rate of personal savings in response to reductions in income, wealth, confidence, and credit access. 8 With persistently high unemployment rates, the weak revival in job growth has been one of the most debated aspects of the recent recession. 9 Several structural and cyclical factors have been proposed as causes, including the nature of the financial crisis, dependency of the economy on services, economic and policy uncertainty, extended unemployment insurance, and high long-term unemployment rates. 10 Many have also blamed sluggish consumer spending: as Federal Reserve Chairman Ben Bernanke stated in 2011, "Consumer behavior has both reflected and contributed to the slow pace of recovery." 11 Others made stark statements, such as, "Don't expect [U.S.] consumer spending to be the engine of economic growth it once was." 12 Using an input-output methodology, this article estimates U.S. employment related to each final demand component in the latest recession (2007) (2008) (2009) ) and during the recovery years through 2012, with a focus on consumer spending. Though consumer behavior during and after the recession has been documented in various papers, 13 the relationship between consumption and employment has not yet been quantified in the literature. 14 This article also projects the number and type of U.S. jobs relating to consumer spending in 2022 using the most recent economic and employment projections developed by the Office of Occupational Statistics and Employment Projections at the Bureau of Labor Statistics (BLS). 15 BLS estimates that the number of jobs tied to consumer demand declined by 3.2 million from the 2007 employment peak to 2010, the year of the employment trough. The 3.2 million were over a third of the total 8.7 million jobs lost in that time frame, and most of the consumer-related job losses were concentrated in three industries: manufacturing, professional and business services, and retail trade. 16 In contrast, over half of total job losses between 2007 and 2010 occurred in investment-related employment, which is typically more sensitive than consumer-related jobs to the business cycle. The largest annual decline in consumer-related employment occurred in 2009. In 2010, after the recession officially ended, consumer-related employment accounted for the majority of job declines in the entire economy.
Despite the postrecession decline in consumer-related employment and the historic decline in spending, consumer-related employment demonstrated relative stability both during and after the recession, upheld by gains in two sectors: health care and social assistance, 17 and educational services. 18 The percentage of jobs in the economy supported by consumers increased (see figure 3) as the share of investment-related employment fell to unprecedented levels. And by 2012, consumer-related employment reached prerecession marks, while overall employment did so in 2014. 19 The relative resilience of consumption reflects its stability in comparison with other GDP components during economic slumps.
As the economy continues to recover and the baby boomers age, BLS projects that consumer spending will grow 2.6 percent annually from 2012 through 2022, expanding slower than in the past and at the same pace as the overall economy. The rise of consumer spending as a percentage of GDP is also anticipated to stabilize, thus ending past decades of relative growth in comparison with other GDP components (see figure 1 ).
Consumer-related employment is projected to increase 1.0 percent annually to reach 94.7 million jobs in 2022 (see figure 2), slightly slower than both past growth rates and the projected 1.1 percent annual growth rate for 5 all employment. But as consumer expenditures on traditionally labor-intensive services like health care continue to grow, 63.2 percent of jobs in the U.S. economy are expected to relate to consumption in 2022; this percentage is within the stable historic range (see figure 3 ). Over half of the new 9.1 million consumer-related jobs are anticipated to be in the health care and social assistance sector, and 94.5 percent of all consumerrelated jobs are projected to be in services.
This article is arranged in the following manner: the first section reviews the methodology to translate consumer spending to employment using the input!output system, while the second section goes over prerecession consumption and employment trends. The third section summarizes consumer-related employment during the latest recession and recovery, comparing it with the economy as whole and other GDP components. The fourth section looks at consumer-related employment for major sectors and detailed industries during the latest recession and recovery. The last presents BLS projections of consumer-related and total employment through 2022.
Methodology
Consumer spending, referred to interchangeably in this article as -consumer demand! or "personal consumption expenditures" (PCE), measures the purchase of goods and services by households and nonprofit institutions serving households. Furthermore, by definition PCE includes other expenditures, such as employer contributions for health insurance and workers" compensation, imputed rent of owner-occupied housing, indirect financial services, in-kind social benefits, and expenses for pensions and life insurance. 20 BLS uses annual PCE data from the National Income and Product Accounts published by the Bureau of Economic Analysis (BEA). To estimate the number of U.S. jobs related to consumer demand, BLS first adjusts PCE to reflect only the purchase of U.S.-produced goods and services. Otherwise, the purchase of imports would artificially inflate U.S.
production data (and jobs) according to the input"output methodology used. 21 Import-adjusted consumer expenditures, or 'domestic PCE,-are reported for 189 diverse industries that correspond to 17 major sectors that are then coupled into either goods-producing or service-providing categories. Domestic PCE for the 17 major sectors are listed in table 1. BLS translates import-adjusted expenditures to employment using an input-output system, which traces the purchase of a good or service through the entire chain of production, from intermediate production to final sales.
The diagram summarizes the input-output system.
BLS utilizes input-output -use-and "make" tables to determine interindustry production relationships. The "use" using employment"output ratios that reflect labor productivity. Import-adjusted PCE is then multiplied by the employment requirements table"which is also import-adjusted-to arrive at net annual PCE-related employment. 22 The employment figure includes jobs both directly and indirectly related to PCE, but not induced employment. 23 In summary, BLS first determines how much production (output) supports domestic consumer demand, and then production (output) is translated to employment using trends in labor productivity, or employment-output ratios.
In contrast to past BLS publications, in this article the terms -consumer-supported-or "consumer-related" employment are preferred to "consumer-generated" employment. This is because changes in consumer-related employment are driven not just by consumer demand, but also by factors such as the commodity distribution of demand, relationships between output and demand (total requirements matrix), and employment"output ratios.
Furthermore, in the context of the recession, a simultaneity issue exists between consumer spending and total job loss: do consumers cut spending in response to an economic downturn, or is a downturn caused or worsened because of consumer behavior? For this analysis, BLS simply estimates the correlation between consumer spending and overall employment but does not assert the causal direction of the relationship. 
Consumers and U.S. employment, 2007-2012
To understand the complete relationship between consumer spending and employment, we must also evaluate the relationship between all GDP components and employment as well. figure 9 shows the net annual change of employment that is related to each final demand component.
Notes: (1) Imports are subtracted from the other components of GDP because they are not produced in the United States. Special industries (1) . Table 4 . Consumer-related employment recession. This was the lowest PCE value registered in the recession. Services were particularly affected, especially transportation, food services, recreation, and financial services. PCE-related employment declined that year by 2.2 million jobs, or 2.5 percent. Of those 2.2 million jobs, 1.7 million were in service-providing industries and 456,000 in goods-producing industries. More PCE-related (and total) jobs were lost in 2009 than any other year in the recession (see figure 9 and table 3).
Excluding government-related employment gains, lower consumer spending was associated with one-third of The revival in spending, however, was the weakest since the 1940s, especially for services and nondurable goods. 33 Spending growth of durable goods also remained low, with little boost from low interest rates for durable goods purchases. 34 As for domestic PCE, consumer spending on U.S. goods-producing industries actually declined in 2010 (see table 1 ). With weak growth, in 2010 PCE contributed less to GDP growth than did gross private investment-the first time since 1984.
Typically, employment tends to lag output in recovery from recessions. This held for PCE-related and, consequently, total employment in the latest recession. Even as PCE slowly recovered, PCE-related (see table 3 ). In fact, investment-related employment declined to levels previously unobserved in this time series (which, as previously noted, dates back to 1993).
The larger role of consumption during the latest recession and recovery reflects its stability in comparison with other GDP components in the business cycle; the relative stability has been a consistent pattern with all recessions following WWII. 38 Consumers still need vital goods and services like food and shelter during economic downturns even as some businesses entirely shut down. The relative stability also reflects the positive performance of specific sectors for PCE-related employment in the recession, as is discussed in the next section. Furthermore, the larger percentage of PCE-related employment as a share of all employment underscores the severity of the recession. As seen in figure 3 , PCE-related employment as a percentage of all employment tends to increase during economic contractions, when investment-related employment declines more rapidly, and decrease during expansions, when investment-related employment rises more quickly. 
Detailed PCE-related employment, 2007-2012
This section analyzes PCE-related employment at the major sector and detailed industry levels, including the increased!especially community colleges-leading to over 253,000 more PCE-related jobs in educational services. 39 With a 9.0 percent growth rate, this sector grew faster than any other for consumer-related (and total) employment during the recession, followed by the health care and social assistance industry, which grew 7.2 percent. State and local government employment related to consumers grew 2.0 percent by adding 36,700
jobs. These jobs included mostly transportation and enterprises such as utilities, transit systems (including parking and tolls), and gambling. Consumer-related employment also increased, by 7,500, in private utilities. As for sectors that did not recover, in 2012 PCE-related wholesale trade jobs remained 235,000 jobs below 2007 levels, while PCE-related employment in retail trade had 58,000 fewer jobs than in 2007 . Financial activities had 424,000 fewer PCE-related jobs, while manufacturing lost more than 1 million such jobs.
In comparison with the recovery from the 2001 recession, the severity of the recent recession can be observed at the major sector level. For example, both the professional and business services sector and the leisure and hospitality sector required 1 more year to recover PCE-related employment in the latest recession than in the recession began-while they required 4 years to recover from the 2001 recession. PCE-related jobs in wholesale trade hadn-t recovered as of 2012 either, whereas they took 6 years to recover after the 2001 recession. Table 5 shows the detailed industries with the top 10 largest and most rapid consumer-related employment declines from 2007 to 2010. All of the industries with the largest job declines were services-such as trade, finance, information services, and food services!with the exception of printing and related support activities. Seven of the industries with the largest PCE-related declines were among the industries that also experienced the largest employment declines in the overall economy, with the exception of private households, telecommunications, and printing and related support activities. Lower consumer spending correlated with the most PCE-related job reductions in the retail trade industry, which declined by 614,800 jobs. 
PCE-related employment by detailed industry:

Largest declines Level
Largest gains
Level change Most rapid gains (2) Percent change Hospitals (1) 303,348 Federal enterprises except the postal service and electric utilities (1)(3) 20.0
Junior colleges, colleges, universities, and professional schools (1) 176,006 Home health care services (1) 18.8
Home health care services (1) 171,148 Individual and family services (1) 16.2
Individual and family services (1) 168,950 Grantmaking and giving services and social advocacy organizations (1) 13.0
Offices of health practitioners (1) 163,749 Outpatient, laboratory, and other ambulatory care services (1) 12.8
Nursing and residential care facilities (1) 149,089 Junior colleges, colleges, universities, and professional schools (1) 12.0
Outpatient, laboratory, and other ambulatory care services (1) 120,413 Software publishers 11.5
Religious organizations 70,754 Other educational services (1) 11.4
Other educational services (1) 60,757 Hospitals 7.1
Table 5. Changes in consumer-related employment, 2007-2010
See footnotes at end of table.
Notes:
(1) Also listed among the top 10 industries that changed in the total economy. (2) Note that industries with rapid gains or losses may have low personal consumption expenditures-related employment, hence small absolute changes translate to large percentage changes. Table 5 also shows the detailed industries with the largest and most rapid gains in consumer-related employment during the latest recession. Industries that gained the most jobs related to consumer spending were typically in the health care or education sectors. Health care and education jobs were also among the fastest growing for both consumer-related employment and total employment. Table 6 ranks the top 20 detailed industries that were most dependent on consumer spending in 2010-meaning industries with the highest ratio of PCE-related jobs to total jobs'and shows how they fared during the recent recession. With the exception of beverage manufacturing, the last in the ranking, all industries most dependent on consumers were service-providing industries. Just over half of the most consumer-dependent industries gained jobs between 2007 and 2010, many because they are in the health care and education fields.
Other heavily dependent industries with higher income elasticities of demand, such as recreation and personal services industries, experienced declines associated with lower consumer spending in the recession. Table 6 . Industries most dependent on consumer spending
Largest declines Level
The recession also had an impact on the decline of PCE-related manufacturing jobs. Consumers-who support With the impact of the Great Recession on consumers and with the aging of the U.S. population, will consumers drive economic growth through 2022? Will they continue to support the majority of U.S. jobs? To determine the impact of consumer spending on future economic growth, we take into consideration both the projected output of the U.S. economy and employment estimated for a full-employment economy.
Output. BLS projects that the 2007-2009 recession and other factors will have an adverse effect on the U.S.
economic outlook through 2022. 43 The aging of the population, lack of business investment during the recession, and high long-term unemployment are expected to place constraints on potential GDP growth. As such, U.S. GDP is not expected to attain the higher growth rates that are typically seen following recessions as the economy settles into a -new normal.-BLS projects that GDP will increase to $17.6 trillion by 2022 at a 2.6-percent compound annual growth rate, which is slower than prerecession growth rates (see figure 4 and table 2).
Consumer spending, like the total economy, is projected to experience slower growth than its prerecession rates as demographics shift and consumer behavior changes. As the baby boomers leave the labor force, their consumption is expected to decline and shift more towards services. In fact, BLS projects that 58.6 million people-17.3 percent of the population!will be over age 65 by 2022, compared with 41.9 million, or 13.3 percent, in 2012. 44 In addition, the latest recession is expected to alter consumer behavior in the long run with an expected personal savings rate of 3.7 percent in 2022; this is higher than the prerecession rates, which were based on higher household net worth and reliance on credit. 45 Per-capita real disposable income is also projected to grow more slowly than it did prior to the 2007-2009 recession. A projected expansion of 1.8 percent annually is faster than the 0.9-percent growth for 2002-2012 but short of the 2.3-percent growth for 1992-
46
In light of these factors, BLS projects that PCE, growing at the same rate as the overall economy, will expand Nearly a third of job growth is projected to be in the health care and social assistance sector.
Because the majority of jobs in services-which are expected to account for over 90 percent of new job growthrelate to PCE, 49 consumers are projected to remain a stable and important force in the economy through 2022. The health care and social assistance sector alone, which is projected to supply nearly a third of new jobs, is overwhelmingly dependent on consumers by definition. 50 By 2022 consumers are projected to support an additional 9.1 million jobs, or 59.7 percent of all job growth, with PCE-related jobs increasing to 94.7 million (see figure 2 and table 3 ). This represents 63.2 percent of 2022 projected U.S. employment and is at the higher end of the stable historic range (see figure 3) . The percentage of all jobs related to consumers tends to decline during times of economic expansion as investment-related employment increases in share (see figure 3) ; through 2022, however, upward pressure exists for PCE-related employment with the growth of labor-intensive, consumer-dependent industries such as health care.
Like PCE, employment related to PCE is projected to grow slower than it did prior to the latest recession.
Between 2012 and 2022, PCE-related employment is projected to grow 1.0 percent annually, slower than the Focusing on consumer-related employment, we see that the Bureau projects employment to decline in goodsproducing industries-mostly manufacturing-even though BLS anticipates more consumer demand for U.S.-made goods. By 2022, goods-producing jobs related to PCE are expected to decline by 528,000, or 1.0 percent annually, with continuous productivity gains in accordance with long-run trends (see table 4 ). PCE-related employment declines in apparel manufacturing, miscellaneous manufacturing, textile mills, plastics product manufacturing, and printing and related support activities are expected to drive the decrease. However, like the decline of manufacturing jobs in the overall economy, the decline of manufacturing jobs tied to domestic PCE is expected to slow in comparison with the past decade. Meanwhile, domestic consumer purchases from these industries are expected to grow 1.8 percent annually between 2012 and 2022 (see table 1 ).
The services sector is expected to account for virtually all consumer-related employment gains between 2012 and 2022 (see table 4 ). Domestic PCE for services are projected to grow 2.7 percent annually (see table 1), while PCE-related employment in services is projected to grow 1.2 percent annually to add 9.7 million more jobs by 2022. Six service industries will be responsible for most of the expected consumer-related jobs gains: health care and social assistance (+5.1 million to 21.4 million), professional and business services (+1.5 million to 11.6 million), leisure and hospitality (+1.1 million to 14.0 million), retail trade (+805,400 to 14.9 million), education (+653,500 to 3.9 million), and other services (+570,600 to 6.4 million). In total, consumer-supported jobs in services are projected to reach 89.4 million in 2022 and account for 94.5 percent of all PCE-related jobs. figure 11 and table 4). Because of the aging of baby boomers and rising demand for health care, consumer-related employment in health care and social assistance is expected to increase both the most and the fastest of all sectors through 2022. The rise of health care and social assistance jobs among consumersupported employment reflects the economy as a whole; this industry is projected to surpass the state and local government sector as the largest U.S. employer. As for spending, domestic consumption of health care and social assistance is projected to experience strong growth, increasing 3.2 percent annually to reach $2.3 trillion (see table 1 ).
Other highlights of projected PCE-related employment in service sectors include continued long-run employment declines in information services and federal government (mostly Postal Service) jobs tied to PCE and declines in utilities and wholesale trade jobs. Two industries that are projected to add PCE-related jobs are still not expected to completely recover from the latest recession by 2022: transportation and warehousing, and financial activities. recession and recovery. This resilience is consistent with other economic contractions, as PCE and its related employment tend to be less volatile than other GDP components; not surprisingly, the percentage of jobs tied to PCE climbed as investment-related employment fell to historically low levels. In comparison with the overall economy, consumer spending and its related employment declined less severely and recovered sooner. The recovery and relative resilience of PCE was fueled in large part by industries that were not affected negatively by the latest recession: educational services and the health care and social assistance industry.
With changing demographics, the impact of the 2007-2009 recession, and increasing global exchange and growth, some wonder if U.S. consumers will be an -engine-for economic growth in the future. Through 2022, BLS projects that the rise of consumer spending as a percent of nominal U.S. GDP will stabilize, and that consumer spending will grow at the same pace as the overall economy with slower growth than seen in the past. The percentage of employment related to PCE is projected to not deviate much from its historical range as expenditures on traditionally labor-intensive services, like health care and social assistance, continue to rise. By 2022 BLS projects that consumers will be responsible for 70.5 percent of nominal U.S. GDP and 63.2 percent of total U.S. employment as consumers spend $12.4 trillion to support more than 94.7 million jobs. Nearly 95 percent of all PCE-related jobs are projected to be in services, and over half of PCE-related job growth is
